In this paper, we establish dislocated quasi-b-metric spaces and introduce the notions of Geraghty type dqb-cyclic-Banach contraction and dqb-cyclic-Kannan mapping and derive the existence of fixed point theorems for such spaces. Our main theorem extends and unifies existing results in the recent literature.
Introduction and preliminaries
for all x, y ∈ X. The concept of Kannan mapping was introduced in  by Kannan [] as follows:
(ii) T is called a Kannan for all x, y ∈ X. Now, we recall the definition of cyclic map. Let A and B be nonempty subsets of a metric space ( 
X, d) and T : A ∪ B → A ∪ B. T is called a cyclic map iff T(A) ⊆ B and T(B) ⊆ A.
In , Kirk et al. [] introduced cyclic contraction as follows: (iii) A cyclic map T : A ∪ B → A ∪ B is said to be a cyclic contraction if there exists a ∈ [, ) such that
d(Tx, Ty) ≤ ad(x, y)
for all x ∈ A and y ∈ B.
In , Karapinar for all x ∈ A and y ∈ B. If (X, d) is a complete metric space, at least one of (i), (ii), (iii) and (iv) holds, then it has a unique fixed point [-]. Next, we discuss the development of spaces. The concept of quasi-metric spaces was introduced by Wilson 
In  the concept of dislocated quasi-metric spaces [] , which is a new generalization of quasi-b-metric spaces and dislocated b-metric spaces, was introduced. By Definition ., if setting conditions (d  ) and (d  ) hold true, then d is called a dislocated quasi-metric on X.
Remark . It is obvious that metric spaces are quasi-metric spaces and dislocated metric spaces, but the converse is not true.
In , Bakhtin [] introduced the concept of b-metric spaces and investigated some fixed point theorems in such spaces.
Definition . []
Let X be a nonempty set. Suppose that the mapping b : X × X → [, ∞) such that the constant s ≥  satisfies the following conditions:
The pair (X, b) is then called a b-metric space. 
The pair (X, q) is then called a quasi-b-metric space. 
The pair (X, D) is then called a b-metric-like space (or a dislocated b-metric space).
Remark . It is obvious that b-metric spaces are b-metric-like spaces, but conversely this is not true.
In this paper we introduce dislocated quasi-b-metric spaces which generalize quasi-bmetric spaces and b-metric-like spaces, and we introduce the notions of Geraghty type dqb-cyclic-Banach contraction and dqb-cyclic-Kannan mapping and derive the existence of fixed point theorems for such spaces. Our main theorems extend and unify existing results in the recent literature.
Main results
In this section, we begin with introducing the notion of dislocated quasi-b-metric space.
Definition . Let X be a nonempty set. Suppose that the mapping d : X × X → [, ∞) such that constant s ≥  satisfies the following conditions:
The pair (X, d) is then called a dislocated quasi-b-metric space (or simply dqb-metric). The number s is called the coefficient of (X, d).
Remark . It is obvious that b-metric spaces, quasi-b-metric spaces and b-metric-like spaces are dislocated quasi-b-metric spaces, but the converse is not true. Then
It implies that |x -y|  = , and so x = y.
where n, m > . is not a dislocated quasi-metric space.
We will introduce a dislocated quasi-b-convergent sequence, a Cauchy sequence and a complete space according to Zoto et al. [] .
In this case x is called a dqb-limit of ({x n }), and we write (x n → x).
() A dqb-metric space (X, d) is complete if every Cauchy sequence in it is
dqb-convergent in X.
Next, we begin with introducing the concept of a dqb-cyclic-Banach contraction.
Definition . Let A and B be nonempty subsets of a dislocated quasi-b-metric space (X, d). A cyclic map T : A ∪ B → A ∪ B is said to be a dqb-cyclic-Banach contraction if there exists
for all x ∈ A, y ∈ B and s ≥  and sk ≤ . Now we prove our main results.
Theorem . Let A and B be nonempty subsets of a complete dislocated quasi-b-metric space (X, d). Let T be a cyclic mapping that satisfies the condition of a dqb-cyclic-Banach contraction. Then T has a unique fixed point in A ∩ B.
Proof Let x ∈ A(fix) and, using the contractive condition of the theorem, we have
where α = max{d(Tx, x), d(x, Tx)}.
By using (.) and (.), we have d(T
For all n ∈ N, we get
Let n, m ∈ N with m > n, by using the triangular inequality, we have
Similarly, let n, m ∈ N with m > n, by using the triangular inequality, we have
Take n → ∞, we get d(T n x, T m x) → . Thus T n x is a Cauchy sequence.
Since (X, d) is complete, we have {T n x} converges to some z ∈ X.
We note that {T n x} is a sequence in A and {T n- x} is a sequence in B in a way that both sequences tend to the same limit z.
Since A and B are closed, we have z ∈ A ∩ B, and then A ∩ B = ∅. Now, we will show that Tz = z. By using (.), consider
Taking limit as n → ∞ in the above inequality, we have
And so d(z, Tz) = kd(z, Tz), where  ≤ k < . This implies that d(z, Tz) = .
Similarly, considering form (.), we get
And so d(Tz
Finally, to prove the uniqueness of a fixed point, let z * ∈ X be another fixed point of T such that Tz * = z * .
Then we have
On the other hand,
By forms (.) and (.), we obtain that d(z, z
Therefore z is a unique fixed point of T. This completes the proof. 
Hence the map T is cyclic on X because T(A) ⊂ B and T(B) ⊂ A. Next, we consider
Thus T satisfies the dqb-cyclic-Banach contraction of Theorem . and  is the unique fixed point of T.
Finally, we begin with introducing the concept of dqb-cyclic-Kannan mapping. In the next theorem, we will prove the fixed point theorem for a cyclic-Kannan mapping in a dislocated quasi-b-metric space.
Definition . Let

Theorem . Let A and B be nonempty subsets of a complete dislocated quasi-b-metric space (X, d). Let T be a cyclic mapping that satisfies the condition of a dqb-cyclic-Kannan mapping. Then T has a unique fixed point in A ∩ B.
And from (.) we have
where β = d(x, Tx). By using (.) and (.), we have
Since (X, d) is complete, we have {(T n x)} converges to some z ∈ X.
Since A and B are closed, we have z ∈ A ∩ B, and then A ∩ B = ∅. Now, we will show that Tz = z. By using (.), consider
Taking limit as n → ∞ in the above inequality, we have 
